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(54) TREATMENT OF WASTE GAS BY STEAM PLASMA 

(57)Abstract: 

PURPOSE: To efficiently treat a waste gas without 
using the electron beam irradiation device by 
supplying the single substance of steann or the 
gaseous mixture of the steam and a diluent gas to the 
plasma generating device as the operating gas of the 
plasma and oxidizing the harmful component in the 
waste gas to make harmless. 

CONSTITUTION: The single substance of steam or 
the gaseous mixture of the steam and the diluent gas 
is supplied to the plasma generating device 2 as the 
operating gas of the plasma, and a generated 
gaseous steam plasma is supplied into the waste 
gas, and the harmful component in the waste gas is 
oxidized by the plasma to make harmless. At that 

time, ammonia or urea is supplied into the waste gas to solidify the oxidation products of 
NOx and/or SOx in the waste gas as ammonium salts. In such a way, the active chemical 
speed such as OH, O, H, H02 is generated without using the electron beam irradiation 
device, and waste gas can be treated using the device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dsunages caused by t:he use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The offgas treatment approach by the steam plasma which supplies the mixed gas of a 
steam simple substance or a steam, and dilution gas to a plasma generator as working medium of the 
plasma, supplies the steam plasma gas which occurred into exhaust gas, and is characterized by 
oxidizing and defanging the injurious ingredient in exhaust g£is by the plasma. 
[Claim 2] How to supply ammonia or a urea to exhaust gas, and solidify NOx in exhaust gas, and/or 
the oxidation product of SOx as ammonium salt in an approach according to claim 1 . 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not, responsible for any 
damages caused by t:he use of t:hls transla'blon . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the offgas treatment approach by the steam plasma 
more at a detail about the approach of carrying out oxidation removal of the harmful organic 
compounds, such as NOx, SOx and CO which are contained in combustion gases, such as a boiler, a 
heating fumace, and an incinerator, or dioxin, 

[0002] 

[Description of the Prior Art] The approach shown in drawing 3 is proposed as an approach of 
oxidizing the nitrogen oxides (NOx) in exhaust gas, a sulfur oxide (SOx), a carbon monoxide (CO), 
a minute amount organic compound, etc. to coincidence. Namely, this approach is set in the reaction 
zone (21) established in the gas passageway. The electron beam generated with the electron 
accelerator (22) is irradiated at exhaust gas. Chemical species [ activity / in exhaust gas ], OH, O, H, 
and H02 etc. — after generating and oxidizing NOx, SOx and CO in exhaust gas, an organic 
compound, etc. to coincidence by these activity chemical species, ammonia is added to exhaust gas 
and it is called recovery **** in solid form by using the oxidation product of NOx and SOx as 
ammonium salt. In addition, as for an electric shielding wall and (24), (23) is [ a dust collector and 
(25) ] suction blowers among drawing 3 . 
[0003] 

[Problem(s) to be Solved by the Invention] In an above-mentioned conventional method, since an 
electron beam is irradiated at exhaust gas, it is necessary to form the electron ray accelerator which is 
expensive and large-sized equipment and, and it is necessary to establish the electric shielding wall 
which encloses this and prevents scattering of an electron ray, and an installation cost costs dearly, in 
addition there is severe constraint on ionizing-radiation handling, and there is also a difficulty from 
the field on handling. This approach has still come [ therefore, ] to be put in practical use. 
[0004] the ** which does not use electron-beam-irradiation equipment in order that the purpose of 
this invention may conquer the above-mentioned fault — efficient — OH, O, H, and H02 etc. — 
activity chemical species are made to generate and it is in offering the approach of processing 
exhaust gas using this. 
[0005] 

[Means for Solving the Problem] The offgas treatment approach by this invention is devised that the 
above-mentioned purpose should be attained, supplies the mixed gas of a steam simple substance or 
a steam, and dilution gas to a plasma generator as working medium of the plasma, supplies the steam 
plasma gas which occurred into exhaust gas, and is characterized by oxidizing and defanging the 
injurious ingredient in exhaust gas by the plasma. 

[0006] In the above-mentioned approach, preferably, ammonia or a urea is supplied to exhaust gas, 
and NOx in exhaust gas and/or the oxidation product of SOx are solidified as ammonium salt. 
[0007] As dilution gas, one sort or several sorts of mixed gas of air, nitrogen, oxygen, carbon dioxide 
gas, and the argons is used preferably. 
[0008] 

[Function] The mixed gas of a steam simple substance or a steam, and dilution gas is supplied to a 
plasma generator, and it is [Formula 1], 
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Hg 0-^0, OH, H, HOg CI] 



Og , Hg 0-^0, O3 , H, OH, HOg [II] 

the becoming reaction ~ plasma-izing of a steam and oxygen — activity chemical species, O, OH, H 
and H02, and 03 etc. ~ it is made to generate 

[0009] These activity chemical species, O, OH, H and H02, and 03 NOx and S02 in exhaust gas 
Like the following formula, it reacts and a corresponding oxide is generated. 
[0010] 
[Formula 2] 

(SOg +NOx) + (O, OH. HOj . Hg O) 

-^Hg SO4 . HNO3 ^"'^ 

Like the following type, the sulfuric acid and nitric acid which were produced at the above- 
mentioned reaction when ammonia was supplied to exhaust gas react with ammonia, and are 
[Formula 3], 

CHg SO^ . HNOg ) +NH3 — ^ 

( [NHj ] 2 SO4 , NH^ NO3 ) [IV] 

It solidifies as corresponding ammonium salt. This solid-state is removed from exhaust gas by the 
dust collector of back wash. 

[001 1] Moreover, CO and the organic compound in exhaust gas react like activity chemical species, 
O, OH, H, H02, etc. and the following type, and are [Formula 4]. 
CCO, mmt^m +0. OH, H, HOg 

— ^COg O [V] 

It is defanged. 
[0012] 

[Example] An example explains the offgas treatment approach by this invention concretely. 
[0013] Reaction zone established in the gas passageway in drawing 1 (1) It is a plasma generator (2) 
to the top section. It installs. Plasma generator (2) As shown in drawin g 2 , it is a positive electrode 
(3). Negative electrode (4) It has and is a negative electrode (4). Direct-current high voltage power 
supply (5) It has the connected structure. 

[0014] Plasma generator (2) The mixed gas of a steam simple substance or a steam, and dilution gas 
is supplied as working medium of the plasma. As dilution gas, one sort or several sorts of mixed gas 
of air, nitrogen, oxygen, carbon dioxide gas, and the argons is used, and it is a plasma generator (2). 
It supplies. 

[0015] It is a reaction zone (1) about the steam plasma gas which occurred by the above-mentioned 
formula [I] or [II]. It sets, exhaust gas is supplied and the injurious ingredient in exhaust gas is 
oxidized by the plasma (refer to above-mentioned formula [III] and [V]). 
[0016] Moreover, reaction zone (1) Ammonia gas is poured in and it is the above-mentioned 
reaction. It solidifies as ammonium salt which corresponds the sulfuric acid and nitric acid which 
were produced in [III] by the reaction of a formula [IV]. This solid-state is the dust collector (6) of 
back wash. It is removed from exhaust gas. 

[0017] In addition, the inside of drawing 1 and (7) A suction blower and (8) It is a chimney stack. 

[0018] 

[Effect of the Invention] the activity chemical species conventionally acquired only by electron beam 
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irradiation by the offgas treatment approach of this invention since the mixed gas of a steam simple 
substance or a steam, and dilution gas was plasma-ized, O, OH, H and H02, and 03 etc. — it can 
obtain easily and all the problems of the constraint on installation of the electron ray accelerator 
which was the biggest problem of an electron-beam-irradiation method, and ionizing-radiation 
handling can be solved. In this way, by the approach of this invention, coincidence multiple-purpose 
offgas treatment is possible. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the flow sheet which shows the offgas treatment approach by this invention. 

[Dr awin g 2] It is the sectional view showing a plasma generator. 

[Drawin g 3] It is the flow sheet which shows a conventional method. 

[Description of Notations] 

1 : Reaction zone 

2: Plasma generator 

3 : Positive electrode 

4: Negative electrode 

5: Direct-current high voltage power supply 



[Translation done,] 
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* NOTICES * 

JPO and NCI PI are no-t responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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DRAWINGS 



[Drawin g 1 ] 






[Drawin g 3] 



22 23 



[Translation done.] 
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